
ATLASATLASATLASATLAS Pixel DetectorPixel DetectorPixel DetectorPixel Detector

Thermal Barrier Options

July 2000

IDSG
E. Anderssen, LBNL



July 2000
IDSG

E. Anderssen LBNL

ATLASATLASATLASATLAS Pixel DetectorPixel DetectorPixel DetectorPixel Detector
Thermal Barrier Discussion

� What
� Barrier between SCT/TRT is actively cooled, and not part of this discussion

� End caps and inner bores of Thermal Barriers for Barrel and Forward are

� Why: oxygenated silicon
� Apparent Pixel advantage for using Oxygenated Si (Layer 1)

� Maximum  Operating Temperature increases to 0C

� Warm time with operation at 0C increases to 60day/yr

� Why Now
� Pixel support frame FDR is in Dec 2000

� Thermal Barriers are integrated with the support frame--final design starting now

� SCT support frame FDR is already past
� Is the thermal barrier design adequately addressed if changes are made now

� Final Design work NOW on baseline

� Thermal Barriers other than SCT/TRT boundary are required during
Maintenance

� maintain non-condensing outer surface while inside is chilled

� Keep interior cold gas dry

� Questions to answer today
� Is the B-Layer removable without removing the Forward

� Do Pixel Layers 1 and 2 share the thermal environment with SCT barrels or with the B-Layer

� What are the consequences of the above decisions
� Three options are presented with consequences imposed by the requirements of the system
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Overview of choices

� (A)Change Nothing - current baseline
� B-layer tooling and Faraday cage integrated into thermal barrier

� No Material between SCT and Pixels

� SCT and Pixel services share volume

� (B)Move Between SCT and Pixels
� B-Layer support rail and faraday cage remain inside pixels between L1 and BL

� Introduce thermal barrier into gap between Pixel/SCT

� Introduce Independent Faraday cage for Pixels between SCT and Pixels

� SCT and Pixel Services don�t share volume
� take up more space in Z. Power to thermal barrier increases. Total material increases

� (C)Seal off to Beam-pipe
� B-Layer support rail remains, faraday cage seals to Beampipe

� No material between SCT and Pixels. Less material than baseline

� B-Layer services exit with rest of barrel
� more space required in current service routing

� no material along Beampipe

� services out both sides possible

� But B-layer not insertable from ends
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Auxiliary considerations

� X-Ray survey requirements imply several pre-existing constraints
� SCT already operates independent of pixel installation

� Same equipment can be used in event of pixel absence

� B-layer Installation
� Structure for B-Layer installation does not move even if thermal barrier

does

� Service Routing
� Services for Pixels share z-space in phi with SCT services in current layout

� Tube insulation ends only after penetrating a thermal barrier
� This is poorly understood for the B-layer

� gap between forward and barrel represents a large leak into volume

� Grounding and Shielding
� Shielding requirements poorly understood

� To be effective is a non-negligible amount of conductor

� If the b-layer is installed separately, this implies that there is something between
layer 1 and the b-layer already, in addition to the installation rail

� B-layer shielding uncertain in cases (A) and (B)
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(A) Change Nothing (Baseline)

� SCT and Pixels share enclosure
environment

� Thermal Barrier Bore Between B-
Layer and Layer 1 of Pixels

� Endcap from SCT/TRT barrier to
Bore

� Faraday cage is shared
� if pixel Thermal shield goes away,

material is still needed for faraday
cage

� B-Layer Installation rail
integrated into Bore of thermal
barrier

� Rail benefits from the stiffness of
the thermal barrier

� not all material can be removed with
removal of thermal barrier

� Most conservative
� if oxygenated si benefits not realized

� b-layer can be replaced

In the absence of a decision, this option will be pursued
(is being currently pursued)
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(B) Thermal Screen between Pixels and SCT

� Advantages
� SCT can maintain independent thermal environment

� pixel installation with SCT/TRT in cryostat may be
easier(although this can be done in baseline case
also)

� Pixel removal a-la system upgrade likely easier in-
situ without removal of ID Barrel

� Impacts
� B-Layer Rail is still required

� Currently no room allocated--requires shrinking
Pixels or Enlarging SCT. Cannot today say
shrinking pixels is possible with current pixel scope
- services within pixel volume already too tight.

� Pixel Service do not penetrate SCT thermal barrier.
Services cannot share z-space in phi, requiring more
z-space

� Penetrations still required for Pixel Support
complicating support design

� Separate Faraday cage required for pixels

� More material than baseline



July 2000
IDSG

E. Anderssen LBNL

ATLASATLASATLASATLAS Pixel DetectorPixel DetectorPixel DetectorPixel Detector
(C) Thermal Screen Seals to Beam Pipe

� Presented for completeness--
Oxygenated silicon allows B-Layer to
live longer as well

� B-Layer might live for up to 5yrs

� Advantages
� Services out both sides a possibility

� No services along Beampipe

� B-Layer installation easier still

� minimum material

� Impacts
� Couples removal of B-Layer to access to ID

barrel

� Increases pixel service burden in gap and
along cryostat by 10%

� sealing to Beampipe not clear in this region
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Conclusions

� Current baseline is conservative solution for initial
operation of atlas

� more operational safety margin - reliance on
oxygenated silicon reduced

� b-layer can be replaced

� installation of pixels into SCT/TRT in cryostat still
possible

� can meet pixel FDR schedule

� simplifying somewhat upgrade that might occur in
>2007? not highest priority
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Material Estimate for Thermal Shield Substrate

Component X0 Thickness %X0

Heated Carbon
Shell

25cm .030cm 0.120%

Kapton 28.4cm .005cm 0.017%

Aluminum Traces 8.9cm .0025cm 0.028%

Adhesive 28cm .004cm 0.014%

Lightweighted
Carbon Shell

25cm .030cm X 30%
coverage

0.036%

Kapton Covers 28.4cm .005cm 0.018%

Adhesive 28cm .0025cm X 30%
coverage

0.003%

%X0 Normal Incidence 0.236%
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Material Estimates for different Options

� Option A
� R80, Z=0-800 [0.236%X0]

� bore Thermal barrier between L1 and B-Layer

� Z800, R=80-500 [0.236%X0]
� Radial Extent of thermal barrier

� Option B
� R80, Z=0-800 [0.179%X0]

� Faraday cage and support for b-layer rail (like heated skin X0)

� Z800, R=80-250 [0.179%X0]
� Faraday cage at end of Pixels (radial element)

� R250, Z=0-800 [0.415%X0]
� Faraday cage over pixels plusplusplusplus thermal screen  (0.236 + 0.179)

� Z800, R=80-500 [0.236%X0]
� SCT thermal screen Radial extent

� Option C
� Z800, R=35-500 [0.236%X0]

� Radial extent seals to Beampipe

All estimates are missing chunks of material at bends All estimates are missing chunks of material at bends All estimates are missing chunks of material at bends All estimates are missing chunks of material at bends 
and terminations--the more lines in an estimate, the and terminations--the more lines in an estimate, the and terminations--the more lines in an estimate, the and terminations--the more lines in an estimate, the 
more of these that are missingmore of these that are missingmore of these that are missingmore of these that are missing


